We all harbor, for bad and for good, an ocean of life in the form of microbes. In recent years, a large and growing number of researchers have been exploring the microbial communities that inhabit our bodies and our vast surroundings and trying to determine who is there and what they are doing. Few other scientific topics have captured the attention and imagination of the public quite like the microbiome-those hidden inhabitants that succor (or perhaps even control!) our development, our health, our moods, and our behavior. Perusing an airport bookshop during a recent layover, I spotted four books concerning the microbiome-variously classified as general non-fiction, science and health, and even one cookbook. Even with the lavish array of titles already available on this topic, I Contain Multitudeswith its panoramic scope and Whitmanesque allegory-makes a welcome addition.
Over the course of several years, Ed Yong, a London-based science writer, shadowed a few of these microbiome explorers and spoke with many others. But most impressively, he also tackled the enormous literature on the topic, which allowed him to ride alongside with those he interviewed: commenting, cajoling, and always questioning.
First off, the book is not strictly about microbiomes but about microbes and thus most of the diversity on the planet. And more broadly, the book is really about the delight of scientific discovery, how each new specimen can offer glimpses into an unseen world. Who wouldn't want to be a Leeuwenhook, the first microbiologist by virtue of microscopy, finding life looming large in pond scum and dental plaque. Throughout each of the thematic chapters, Yong describes studies that confront the unexpected, and he is adept at imparting the enthusiasm of each researcher as he explains their findings.
The initial chapter sets the stage by highlighting the inseparable bonds between the visible and the invisible and the author's realization that few aspects of life would exist without assemblies of microbes. Yong is rightfully awed by the improbability of the chance joining of two microbial partners that gave rise to the mitochondrion and eventually eukaryotes, a symbiotic event that stuck only once in the 4.5 billion year history of the Earth. And he marvels at the concept of a self infested with trillions of microbes. To his credit, Yong has resisted the temptation to ''oversell'' the microbiome by making overarching claims about its benefits to the human condition. Many chapters focus on organisms other than humans-squids, corals, a large array of bugs and insects-in which the interactions between bacteria and host are intimate and obligate. In doing so, he describes a parade of sensational findings and (almost) never succumbs to sensationalism.
Reading through this volume, I am reminded how much the public's opinion of microbes has changed in just a decade. Since the mid-1800s, bacteria have been avoided and considered a scourge, as destructive agents whose elimination served to better mankind. Medical and sanitation procedures underwent transformation based on the work of Koch and Pasteur, who demonstrated microbes as the source of spoilage and disease, of Fleming and Ehrlich, whose antimicrobials saved countless lives, and of Lister, who introduced antiseptic surgery. The findings of these scientists, aimed at eradicating our bacterial enemies, led to decreases in morbidity and mortality worldwide. After more than a century of combatting microbes-and being told to wash our hands before and after, well, everything-who would have foreseen that microbes would eventually be viewed as the good guys (actually, it was probably Metchnikoff, who shared a Nobel Prize in 1908 with Ehrlich, who began drinking milk soured by Lactobacillus to combat the toxic gut bacteria he attributed to aging: he lived to 71).
Early in the book, we are informed that only a small number of bacterial species, perhaps a mere hundred, are harmful to humans and that pathogenesis depends on context: what is innocuous in the gut will be deadly in the blood. Then, just possibly, might the thousands of other bacterial species in and on the body provide some benefit? Is it possible, as Metchnikoff contended, to tailor the microbiome to alter human health or advance longevity? To the relief of all, Yong proceeds cautiously and pragmatically with these questions, such that even his chapter discussing human probiotics-the topic that most casual readers will crave to learn about-begins with tales of frogs and nematodes.
But the ultimate lesson learned from this informative and infectiously readable book is never explicitly stated: it is that our knowledge of the processes controlled by microbes is based largely on enquiries of non-conventional organisms plucked from nature. The book is an homage to those naturalists who had the courage and curiosity, the moxie and persistence, to convert quirks of nature into paradigms. This is exemplified in a repartee by Takema Fukatsu, who studies, among other things, the unappealingly dubbed stinkbugs. When Ed Yong asks him how he decides what to work on, Fukatsu snatches an imaginary speck of space and exclaims, ''Oh! interesting!!''
